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This  lecture  describes  the  Wr-i«4 — >al. Ive  history  of 
l»ov1ot  Interest  In  spurn  f.l  V pjit.  lead  l  up,  up  to  tho 
l  aunch  I  np  of  .'•putniks  1  and  II.  A  discussion  of  'Soviet 
technical  and  popular  literature  on  space  flight  is 
Included. 


soviet  ihthpust  jh  srAr-K  fi-uhit  • 

Russia  hm  a  rich  hi  n |.^> r L r  \ L  background  tn  an tron antics  that  beran  at 
the  ond  of  the  nineteenth  century  with  tho  works  of  I.  V,  Monhchorskii  on 
the  dynamics  of  bodies  of  variable  min  and  tho  publications  of  X.  H. 
Taloxkovakti  on  principle*,  of  rocket,  fJirbt*  Early  Rusal  an  rockot  onthusi- 
asts  made  many  fundamental  contributions  t,o  this  new  tochnoloror. 

Tnlolkovokil,  the  father  of  (.-.nd  to  tho  fSovtoto,  tho  patron  saint  of) 
tho  science  of  astronautics,  baa  been  fairly  well  ruprosontod  by  rocket 
historians  in  Western  literature.  Not  :;o,  however,  hia  contemporarioa— 

F.  A.  Tnander,  who  dovolopfd  the  idoa  of  utilizing  as  fuol  tho  motallio 
structural  rockot-ship  components  which  wore  no  longer  necessary  and  who  in 
1932  r;ilt  and  successfully  tested  a  rocket  motor  operating  on  kerosene  and 

•  S 

liquid  oxygon ;  Yu.  V,  Kondratyuk,  who  proposed  Iho  use  of  ozone  as  on  oxidant 
and  developed  the  idea  of  acrodyn  nirally  h-akinp  a  rockot  returning  from  a 
•oyago  in  snncei  N.  A.  Pynin,  who  during  tho  perio#d  1928-1932  published  a 
monumental  9- volume  treatise  on  astronautics!  Ya.  I.  Pcrel 'man,  tho  groat 
popularizer  of  astronautics)  .and  1.  f.  rortlkov,  t.ho  organizer. 

In  1929  Porel'man,  Fortikov,  and  oihsr  disciples  of  T3iolkov3kii 


feund*«d  a  competent  -clonM.  fl»  iirpani  r.'tMnn  for  n(*  and  ayalomati- 

» 

t  illy  developing  r v  w  rock  t.  d<'vlr  r,  rilled  GIPD,  after  '.ho  initials  of  th® 

;.*i ■••'i L  vrpr  1 :  for  "Group  for  the  study  of  ho active  Motion."  Tim  Moscow 

branch,  founded  hy  l-’orM kov,  w  i  knov'n  .as  Mn::«Lrd;  tho  Leningrad  branch, 

“  1  "  m 

founded  hy  N.  A.  Pynin  and  Ya.  I.  IVml  'man,  as  T<cn  Mrtl.  OIFD  wan  essentially 
•  part  of  l  l.arpor  or'-anir  ation  known  a*s  0. •0A7IAKHTM  (.orioty  for  tho  Promo¬ 
tion  >*'  I’pfoiv'  :n  1  irro-'lhoiTS  >  1  Dovolopm'uit ).  Tho  papers  written  by 
virions  rwil  .»r*i  of  this  nrraiil  r.  at.  ion  con*  Mn  a  w-MM:  of  ••vldeiice  of  native 
ron: <’*r.*irr  in  the  virions  armert.n  of  rocketry  •> nJ  nps< ■»  fllrhl  mil  cloarly 
Irdleitr  that  tho  rtnysinns  o-  r  •.  <1  a  rel.tiv'My  hlrh  t<*prm  of  technical 
sorhisideatJ  on  morn  than  t.vn  decade-, 

Tho  •IPh  md-lir  itlons  nrlmh-l  o  ml  i  Ibuti  on.a  hy  T.  1,  Merkulov,  Yu.  A, 

Pob  vlotra'inv,  ml  K.  Tlkhonr  n'ov,  wh  >  .ar»  Mil  very  active  In  tho  fluid 
of  rochet  "r»nil  ion  *nd  a*  ion  fiirht. 

t i c h  to  snllfo  Mm  onomoua  military  potential  of  the  rockot,  llio 
..ovint  Government  had  orr  irusi’l,  hv  1  '}h,  n  Govortimer.t-njiorirored  rocket- 
rese  rch  •  ro-r  n— vinly  five  yearn  after  trim,  my  had  embarked  on  Its  rocket 
prorr  *.n  but  oirbt  years  before  Imllar  system  iti  r.  Amy-sponsored  research 
bef»an  In  the  United  States.  fillin'-  personal  interest  in  tho  development 

of  lone-ranre,  rocket-propell od  ti » i 1 1  '^'d  missiles  la  discussed  in  tho  book 

# 

alln  iv- ins  V.’ar  by  Colonel  c.  A.  Tokacv,  form-  rly  clilcf  of  the  aorodynamico 
laboratory  of  tho  Moscow  Military  Air  Academy,  who  defected  from  tho  Ooviot 
zone  of  Gorr.iny  to  Great  hrltain  in  V>)if>. 


Z.r, ,  Free-  •:  I  in<-s  of  the  All-Groton  p .'inference  on  the  I  tudy  of  tho 
etratornhero,  March  31 -April  (,  V/}L,  U.hli  Ac -idem:/  of  frl<  '  ?s,  and 

collections  of  payors  titled  locket  T  ^lemlory  aid  Jet,  hr  •  M  -  ion.  Union  of 
Scientific  7'-rhnl~:',»  Pullishinr  lie’ics,  1^37,  1936.  U'nfoi  <  anatoly,  fow,  If 
any,  of  tlm  latt.or  items  reached  the  Unlt.od  States,  —  perhaps  for  obvious 
reasons.' 
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Th**  Soviets  hive  i'ut:.uM  in  tr.i: resolve  rocket  policy  since  19l»5 * 

In  addition  to  appropriating  noGt  of  the  German  rochet  factories  and  teat 
otntionn,  they  have  Induced  r.cvcrn.l  hundre  d  Goman  rock't  experts  to  wo.  .t 
for  them  behind  the  Tron  Curtain.  The  Rur.cinno  have  built  a  large  number 
(probably  several  thousands)  of  Gorman  V-2  minsilcs,  presumably  for  funda¬ 
mental  rocket  and  uppor-atmor.phcre  recearch,  for  gaining  experience  in  mass- 
producing  large  rocket  mlndl*  ;.,  and  for  training  rocket- launching  crews. 

They  have  not  only  improved  on  *'«'  V-2  rocket  engine- -Increasing  Its  thrust 

2 

from  25  to  35  metric  tono  by  increasing  the  propellant  flow  rate  --but  haws 
alto  develop*  1  a  super-rocket  (Model  103)  with  a  fantastic  thrust  of  120 
metric  tons  at  a  chamber  preesuro  of  60  atmospheres.  Theae  developments 
Indicate  that  the  Russian  effort  hue  been  more  than  an  extension  of  pre¬ 
vious  German  work;  to  all  indications  It  is  baaed  on  Independent  thinking 
and  research.  This  is  not  surprising,  since  Russia  has  its  share  of  ex¬ 
ceptionally  capable  technical  men  such  os  Semenov  (the  recent  Nobel  Prise 
Vinner  In  chemlstj-y)  and  Zel’dovich,  Khristianovich  and  Sedov--to  mention  but 
a  few  In  the  fields  of  combuotlon  theory  and  fluid  dynamics. 

Becauoe  of  high  security  restrictions,  very  little  faotual  Information 
on  Russian  mloalle  developments  hno  ever  been  released.  However,  In  his 
address  to  tho  World  Peace  Council  in  Vienna  on  November  27/  1953,  Acadtmloitn 
A.  N-  Nesmeyanov,  opeaking  on  the  problems  of  1  motions!  cooperation  among 
scientists,  made  the  following  significant  statement:  "Science  has  reached 
a  state  when  It  is  feasible  to  oend  a  sti-atoplane  to  the  moon,  to  oreats  an 


^Thls  is  essentially  what  Rocketdyne,  a  division  of  North  American 
Aviation,  did  in  this  country  in  developing  th**  Redstone  75,000-pound 
thrust  rocket  engine. 
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artificial  satellite  of  the  earth - This  statement  is  particularly 

interesting  in  view  of  the  events  that  have  transpired  since  it  waa  made. 

In  his  official  capacity  as  president  of  the  USSR  Academy  of  Sciences, 

4 

Nesmeyanov  was,  of  course,  familiar  with  all  aspects  of  Soviet  scientific 
progress}  his  statement  clearly  Implied  that  Russian  progress  In  rocket 
'  propulsion  as  of  1953  had  made  feasible  such  feats  as  launching  an  earth 

satellite  and  flying  to  the  moon. 

It>  all  indications,  Nesmeyanov 's  statement  as  to  the  feasibility  of 
sending  a  str  atop  lane  to  the  moon  and  of  creating  an  artificial  earth 
satellite  became  the  keynote  for  a  flood  of  articles  on  the  problems  of 
space  flight  that  began  to  appear  early  in  1954  in  almost  every  type  of 
Russian  newspaper  and  periodical. 

There  is  considerable  evidence  of  early  acceptance  of  the  science  of 
space  flight  by  the  Soviet  hierarchy.  It  is  not  without  significance  that 
Volume  27  of  Bol'shaya  Sovetokaya  Entolklopedlya  (large  Soviet  Encyclopedia), 
published  in  June,  .1954,  contained  an  article  entitled  "Interplanetary 

I4 

Cosnunicationa"  by  M.  K.  Tlkhonravov.  There  is  as  yet  no  corresponding 
entry  in  any  of  the  Western  encyclopedias.  Interestingly,  the  New  York 
Times  began  to  index  articles  on  space  ships  and  space  flight  under  the 
term  "Astronautics"  only  after  the  White  House  announced  on  JUly  29,  1955, 
that  the  United  States  intended  to  launch  an  earth  satellite. 

Soviet  interest  in  space  flight  was  further  revealed  by  the  fact  that 
on  September  24,  1954,  the  Presidium  of  the  USSR  Academy  of  Sciences  es¬ 
tablished  the  K.  E.  Tsiolkov6kii  Gold  Medal  for  outstanding  work  in  the 

^Pvavda ,  November  2d,  1Q53  • 

4 

In  Russian  the  term  intcrplur.et  try  1  .niont  iu:u»  lo  synonymous 
with  "astronautics"  ar.d  '  «v.  nee  flight.' 


__  —  t  ffw** '**■*?*•»»>  r**y"W’**' 
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field  of  interplanetary  communications,  to  be  awarded  every  three  year* 
beginning  with  1957.  At  about  the  same  time,  the  Presidium  established 
the  permanent  Interdepartmental  Commission  on  Interplanetary  Comunleatlon* 
to  "coordinate  and  direct  all  work  concerned  with  solving  the  problem  of 
mastering  cosmic  space."  Academician  L.  I.  Sedov,  a  topnotch  hydrodynamic! st, 
was  appointed  chairman,  and  M.  K.  Tikhonravov— who  designed  and  successfully 
launched  liquid-propellant  atmospheric  research  rockets  In  193U-«**s 
appointed  vice  chairman. 

In  addition  to  the  ICIC,  an  Astronautics  Section  was  organised  early 
In  195ti  in  Moscow  at  the  V.  P.  Chkalov  Central  Aeroclub  of  the  USSR.  Its 
goal  was  "to  facilitate  the  realisation  of  cosmic  flights  for  peaceful 
purposes."  Its  charter  members  Included  Chairmen  N.  A.  Varvarov,  Professor 
V.  V.  Dobronravov,  Design  Engineer  I.  A,  Merkulov,  Stalin  Prise  Laureate 
A.  D.  Seryapln,  Professor  K.  P.  Stanyukovich,  Yu.  S.  Khlebtsevlch,  and 
International  Astronaut ics  Prize  Winner,  A.  A.  Shternfel'd. 

Although  the  White  House  announcement  of  July  29,  1955  —  that  tha 
United  States  Intended  to  launch  bn  earth  satellite  sometime  during  the 
International  Geophysical  Year  (1957-1958) --  led  to  considerable  specula¬ 
tion  concerning  the  Soviet  position  and  capability  la  this  fltld  of  tech¬ 
nology,  the  imperturbable  Russians,  as  utual,  did  not  commit  themselves. 
Possibly  they  vere  only  too  veil  aware  of  the  United  States  Earth  Satellite 
VShlole  Program,  the  existence  of  which  was  first  publicly  announced  by 
Secretary  of  Defense  Porrestal  in  Due  ember,  1948. 

A  notable  event  occurred  in  the  week  following  the  White  House 


announcement.  Ifce  Sixth  International  Astronautical  Congress  sponsored 
by  the  International  Astronautical  Federation  convened  in  Copenhagen, 
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IXsaaork.  It  van  notable  beenuce,  unlike  previous  meetings,  it  was  attended 
by  two  Soviet  scientists,  Academician  L.  I.  Sedov,  Chairman  of  the  USSR 
Academy  of  Sciences  Interdepartmental  Comnission  on  Interplanetary  Conmunl— 
cationo,  and  Professor  K.  F.  Ogorodnikov,  a  professor  of  astronomy  at 
Leningrad  State  University,  who  was  an  exchange  professor  at  Harvard  in 
1937- 

The  Russians  were  observers  at  the  Congress  and  did  not  participate 
in  any  formal  discussion  of  the  papers.  Sedov,  however,  did  hold  a  press 
conference  on  August  2  at  the  Soviet  Legation  in  Copenhagen,  but  unfortu¬ 
nately  some  of  the  statements  attributed  to  him  were  garbled  in  the  Western 
press.  Three  days  later,  on  August  5,  Pravda  published  an  official  version 
of  the  press  conference  in  which  Sedov  indicated  that  "recently  In  the  USSR 
much  consideration  has  been  given  to  reaearch  problems  connected  with  the 
realization  of  interplanetary  coRmunlcatioas,  particularly  the  problems  of 
creating  an  artificial  earth  satellite....  In  ay  opinion,  it  will  be  poe- 
sible  to  launch  an  artificial  earth  satellite  within  the  next  two  yesurs, 
and  there  la  a  technologlca'  possibility  of  creating  artificial  satellites 
of  various  sizes  and  weights.  From  a  technical  point  of  view,  it  la  possible 
to  create  a  satellite  of  larger  dimensions  than  that  reported  in  the  neve- 
papers  which  we  had  the  opportunity  of  scanning  today.  Xfce  realization  of 
the  Soviet  project  can  be  expected  in  the  comparatively  near  future.  I 
won't  take  it  upon  myself  to  name  the  date  more  precisely."  It  ie  Interest¬ 
ing  to  compare  this  obviously  edited  oi'i'idnl  ,'iovlot  verolon  of  the  press 
conference  with  tl.c  unedited  vcruivi  ■» : v  1  i .  icd  in  the  Western  press  two  days 
earlier.  .'/iter,  m't.e-  his  return  to  U  /./,  hedjv'i,  impressions  of  the 
At  tr.  1  1  it  1  1  .  .  re  .  ;  ■  .  .let  ,  u 


I 
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Six  months  later,  in  February,  1956,  the  Russians  held  a  conference 
at  Leningrad  State  University  to  discuss  problems  of  the  physics  of  the 
moon  and  the  planets.  More  than  fifty  scientists  participated.  The  two 
principal  topics  for  discussion  were  (l)  the  questions  of  planetology 
connected  with  the  problems  of  astronautics  and,  primarily,  the  question 
of  the  state  of  the  moon's  surface,  and  (2)  the  exchange  of  opinions  and 
plans  for  observations  of  the  coming  great  opposition  of  Mars  in  September, 
1956.  Professor  N.  P.  Barobashov,  conference  chairman  and  director  of  the 
Khar'kov  University  Observatory,  pointed  out  that  the  importance  of  plane¬ 
tology  was  growing  substantially  in  connection  with  the  demands  of  cos¬ 
monautics  and  that,  at  the  some  time,  the  recponsibility  of  planetary,  and 
especially  lunar,  investigators  van  increasing.  M.  K.  Tikhonravov,  vice 
chairman  of  the  Commission  on  Interplanetary  Communications,  enunerated 
the  basic  questions  to  which  astronauts  expect  answers  from  the  science 
of  planetology. 

At  the  Conference  on  Rockets  anu  Satellites,  held  on  September  11, 
1956,  during  the  fourth  generul  meeting  of  the  Comit^  Special  de  l'Ann^e 
G-sophyalque  Internationale  (CGAGI)  in  Barcelona,  Spain,  there  occurred  a 
prime  example  of  official  Soviet  reticence  to  make  factual  pronouncements 
concerning  rocketry  and  Bpace  flight.  In  prenenting  the  general  descrip¬ 
tion  of  the  Soviet  Union '0  rocket  and  satellite  program  to  an  audience  that 
wae  eagerly  awaiting  the  Russian  announcement,  Academician  I.  p.  Bardin, 
chairman  of  the  USSR  IGY  Rational  C  cm  it  tee  and  a  vice  president  of  the 
USSR  Academy  of  Sciences,  rend  the  following  statement  in  Russian:^ 


'Rr.  V  A.  ,  ccivutlfic  cecrvtary  of  t  Soviet  Rational 

Cormlttei- ,  ivn.i  t..c  arc  .  _  nr.yir.g  :>-.jlic.  version  i".-.r d lately  after  Bardin's 
original  st  c.t ■>:  .-nt. 
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"At  the  ren  ie,ot  of  t^he  n  novel  "»c rotary  of  the  CGAGI,  Pr.  H. 
Nicolet,  inquiring  ns  to  the  possibility  cf  the  Soviet  Union's 
participation  in  the  hnrkrt-Sat^llitp  program,  the  Soviet  National 
Committee  announces  that: 

"(1)  In  addition  to  the  USSR  procram  already  presented  to 
the  }  arcelona  m<  eting  the  Rocket-Satellite  nrocrnm  vd.ll  be  presented 
at  a  later  tine. 


"(2)  The  USGR  intends  to  launch  a  satellite  by  means  of  which 
measurements  of  atmospheric  pressure  and  temperature,  as  well  as 
observations  of  cosmic  rays,  micro-meteorites,  the  geomagnetic  field 
and  solar  radiation  will  be  conducted.  The  preparations  for  launch¬ 
ing  the  satellite  are  presently  being  made. 

"(3)  Meteorological  observations  at  high  altitudes  will  be 
conducted  by  means  of  rockets. 

"(It)  Since  the  question  of  USSR  participation  in  the  IGY 
Rocket-Satellite  observations  was  decided  quite  recently  the 
detailed  program  of  these  investig-> ticns  is  not  yet  elaborated. 

"This  program  will  be  presented  as  soon  as  possible  to  the 
Genoral  Secretary  of  the  CSAGI." 

Needless  to  say,  this  unexpected  and  vapid  statement  left  the  assembled 
throng  with  a  sense  of  complete  frustration.  No  menticn  of  it  appeared  In 
the  Soviet  press  for  more  than  two  weeks.  Finally,  on  September  26,  a 
TASS  report,  captioned  "Preparation  for  the  International  Geophysical  Tear* 
and  bearing  no  dateline,  appeared  on  page  )i  of  Krasnaya  Zvezda  (Rod  Star). 
The  report  quoted  Academician  Pardin  as  saying  that  "The  Soviet  delega¬ 
tion's  statement  that  work  Is  being  conducted  in  the  USSR,  Just  as  in  the 
USA,  on  preparations  for  upper  atmosphere  research  by  means  of  rockots  and 
artificial  satellites  evoked  great  interest  among  the  narticipants  of  the 
session.  These  satellites  will  revolve  arcund  the  Earth,  making  a  com¬ 
plete  revolution  in  lesi  than  one  h-mr  rr.c  a  half.  They  will  Ee  relatively 
small,  approximately  the  si?e  cf  »  f-fc^r]  f<~  \)  ail.  They  will  weigh  a- 
bout  nine  ki  log  rr  ms.  Nr,:  sc  ter  *  ts*  r  or-  .  -  •  rn  prec 1  «*  a  nruaber  of 
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conditions  for  successfully  launching  the  satellites. ... " 

The  Bardin  item  is  in  keeping  with  the  generalized  nature  of  Soviet 
reports  and  articles  concerning  their  satellite  plans  and  specifications. 
Stereotyped  statements  and  reports  are  apparently  a  matter  of  policy.  This 
vas  admirably  summarized  by  an  American  IOY  scientist,  who  (according  to 
an  Associated  Press  dispatch  datelined  Washington,  October  2,  1937)  said 
that  Russian  delegates  had  told  him  repeatedly  that  they  consider  it  ''bad 
taste  to  make  announcements  in  advance.  Our  policy  is  not  to  release  any 
details  until  ve  have  experimental  results." 

By  1936  the  USSR  Academy  of  Sciences  felt  the  need  to  apply  for  member¬ 
ship  In  the  International  Astronautical  Federation.  The  application  vas 
voted  on  favorably  during  the  Seventh  International  Astronautical  Congress 
In  Rome  In  September  of  that  year.  Moreover,  the  Soviet  Union's  lone  ob¬ 
server-delegate  to  that  Congress--L.  I.  Sedov — vas  elected  a  vice  presi¬ 
dent  of  the  Federation. 

More  than  a  year  passed,  however,  before  the  Soviet  Union  complied 
with  the  by-laws  of  the  International  Astronautical  Federation  and  sub¬ 
mitted,  through  Sedov,  a  description  (that  is,  an  equivalent  of  a  constitu¬ 
tion)  of  the  Academy's  Interdepartmental  Commission  on  Interplanetary 
CommunJ  ations  and  a  list  of  its  members. 

The  main  purpose  of  the  Commission,  it  seerao,  1b  to  assist  in  every 
way  possible  the  development-  of  Soviet  scientific-theoretical  and  practical 
work  concerning  the  study  of  cosmic  6pace  and  the  achievement  of  space 
flight.  Its  specific  duties  and  functions  are  manifold  and  involve  the 
initiation,  organization,  coordination,  and  popularization  of  the  problems 
of  r.pnc.*  flight,  no  well  ac  the  propagandized  on  of  the  successes  achieved. 
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Tne  lint  of  twenty-coven  memberc  of  the  Commission  is  a  very  impressive 
one.  It  includes  eight  ncaderru  c lane  ,  some  of  Russia ' a--and  the  world's-- 
top  scientists.  There  iu  no  question  of  the  ctnture  in  world  science  of 
suer;  men  as  P.  L.  Kapitsu,  the  famed  physicist,  II.  II.  Bogolyubov,  the 
mathematical  genius  wiio  is  said  to  be  the  Russian  counterpart  of  the  late 
John  von  Neumann, V .  A.  Ambartci myan,  the  noted  Armenian  astrophysicist, 
and  others.  Although  most  of  the  members  of  t.ie  C uramicsion  are  pedagogue*, 
that  is,  connected  with  some  institute  of  higher  learning,  a  number  of  them 
wear  several  hat6,  including  military  hats.  Academician  A.  A.  Blagonravov, 
for  example,  is  a  Lieutenant  General  of  Artillery  and  is  a  specialist  in 
automatic  weapons.  G.  I.  Pokrovskii  is  a  Major  General  of  Technical 
Services  and  an  explosives  expert.  V.  V.  Bolkhovitinov  holds  the  rank  of 
Major  General  and  is  a  professor  of  aeronautical  engineering  at  the  Mili¬ 
tary  Air  Academy.  Yu.  A.  Pobedonoctsev  is  a  Colonel,  a  professor  of  aero- 
» 

dynamics  ut  Moscow  Gtate  University  and  u  specialist  in  gn6  dynamics. 

It  is  quite  evident  that  the  military  is  veil  represented  In  the  Inter¬ 
departmental  Commission  on  Inter  plan  tury  Cominimi  cations. 

Because  of  the  Soviets'  extrc*me  reluctance  to  revc  J.  their  activities 
in  the  field  of  astronautics,  tne  myriad  articles  on  the  problems  of  space 

i 

flight  that  appeared  in  the  popular  press  prior  to  the  end  of  1956  presented, 
for  the  most  part,  well-known  information  from  t.te  Western  preos  with  only 
occasional  broad  hints  as  ti  developments  in  tne  Ccvlet  '  nlcn.  Soviet 
technical  Journals,  however,  _•(  .g.ii.  i- -u  c.vy  :.un  in  the  paat--to  present 
articles  of  considerable  interest  uni  merit,  oepe  daily  ir.  tne  fields  of 
flight  mechanics  and  ny.r.  y  .n  u 

Soviet  i-:.  at.’.  ■  '  .••legation 
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of  thirteen  scientists,  headed  by  Academician  A.  A.  Blagonravov,  an  armaments 
specialist  and  a  member  of  the  Presidium  of  the  Academy  of  Sciences,  attend¬ 
ed  the  Fir3t  International  Congress  on  Rockets  and  Guided  Missiles  In  Paris. 
There  the  Russians  presented  two  papers  which  revealed  the  prodigality  of 
their  rocket-test  program:  In  the  Soviet  experimental  technique,  the 
measuring  instruments  are  not  carried  in  the  rocket  itself  but  in  auto¬ 
matically  Jettisoned  containers,  the  results  being  recorded  on  film  and 
the  containers  recovered  by  parachute.  The  papers  were  entitled  "Study 
of  the  Upper  Atmosphere  by  Moans  of  Rockets  at  the  USSR  Academy  of  Sciences, " 
by  8.  M.  Poloskov  amd  B.  A.  Mirtov,  and  "Study  of  the  Vital  Activity  of 
Animals  during  Rocket  Flights  into  the  Upper  Atmosphere, "  by  A.  V. 

Pokrovskli,  director  of  the  USSR  Institute  of  Experimental  Aerooediclne. 

* 

The  paper  by  Poloskov  and  Mirtov  describes  an  instrument  container,  2 
meters  long  and  0.4  meter  in  diameter,  used  for  upper -atmosphere  research. 

It  is  essentially  a  metal  cylinder  divided  into  three  sections.  The  lover 
section  is  hermetically  sealed  and  contains  power  supplies,  simaeters, 

I 

camera,  and  the  program  mechanicm  which  controls  the  operation  of  all  the 
Instruments  in  the  container.  The  center  section--which  is  open  to  the 
atmosphcre--containo  evacuated  glass  campling  flasks,  thermal  and  ionisa¬ 
tion  gauges,  etc.  The  upper  section  contains  a  parachute  and  is  also 
hermetically  sealed.  A  set  of  spikes  in  the  bottom  of  the  container  ensures 
a  vertical  landing.  The  container,  wnich  weighs  about  250  kilograms,  Is 
Jettisoned  automatically  in  tr.e  dec oendi r.j  fi.usc  of  t;.c  trajectory  at  a 
height  of  10  to  12  kilometers  above  tnc  carta's  surface. 

Pokrovski! ' s  paper  describes  c.  cat  eg  uitc.v,le  classic  used  in  studying 


*  • 
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the  behavior  of  dogs  during  round-trip  flights  to  altitudes  of  110  kilo¬ 
meters.  Tpe  dog  is  secured  in  a  hermetically  nenied  space  suit  vith  a 
removable  plastic  helmet  and  in  provided  vith  a  tvo-hour  supply  of  oxygen. 
The  chassis  ia  equipped  vith  radio  transmitter,  oscillograph,  thermometers, 
sphygmometer,  camera,  and  parachute.  Tvo  such  chassis  are  fitted  in  the 
rocket  nose  section,  vhich  separates  from  the  body  of  the  rocket  at  the 
apex  of  the  traj>  ctory.  One  chassis  aeparnteo  from  the  nose  section  at 
a  height  of  00  to  90  kilometers  and  parachutes  to  the  ground  from  a  height 
of  75  to  C5  kilometers.  The  otner  chassis  separates  at  a  height  of  45  to 
50  kilometers  a  ,d  falls  freely  to  a  height  )t  3  to  4  kilometers  before 
j arachuting  to  the  ground. 

As  one  might  expect,  the  oub.Jeet  matter  of  t.iene  tvo  paperB  received 
extremely  vide  publicity  in  tnr  .'lovlct  press.  Probably  the  most  compre¬ 
hensive  review  was  given  by  Academician  Blagonravov  himself  in  an  article 
entitled  "Investigation  of  the  I’pper  layers  of  toe  Atmosphere  by  Means  of 
Hlgh-Altltudc  Hocketo,  '  v..icn  appeared  in  Vesuiik  A/nunnll  Nuuk  SSGR  in 
June,  1957-  Beoides  mentioning  by  nnm»*  the  key  personnel  in  the  program, 
Blagonrivov  rtuted  that  cosnie-rny  investigations  by  means  of  rockets  were 
initiated  in  the  Soviet  Union  in  19J*7,  tout  atmospheric  composition  studiCB 

t 

to  altitudes  of  10C  kilometers  begun  lr.  Ip.o,  and  that  systematic  studies 
of  the  atmospnerc-- including  t.e  use  of  dog's --were  conducted  from  1951  to 
1956. 

By  vay  of  interlude  u  TA 'M  uii.p.v.e..  duo.- iii.ed  M,sjov,  June  1.:,  1937, 
reads  ar.  folL  w.-  :  ’ 

'A  a  ;  nil  re:.  •  •  .  .  .  y  t  ,'t  •.  i  tv*  .•  r  i’>..tu:a'. 
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won  ohovm  living  travclors  Into  extraterrestrial  3paeo— three 
(logo  who  woro  sent  up  in  rockets  to  a  height  of  100  kilomotore 
and  moro.  Two  of  then  have  mado  two  flights  each  and  are  In 
good  health.  All  tho  flights  woro  filmed.  It  was  found  that 
the  animals  behaved  normally  when  flying  to  this  height  at  a 
speed  of  1170  meters  oor  second.  Alexoi  Pokrovskii,  a  member 
of  the  Soviet  Committee  for  tho  International  Oeophysieal  Year, 
said,  'I  would  like  tho  British  correspondents  to  inform  the 
British  Society  of  Happy  Dogs  about  this  because  the  Society 
has  protested  to  the  Soviet  Union  against  such  experiments. ,n 

In  June,  1957,  Academician  I.  P.  Bardin  submitted  by  letter  to  CSAQI 
at  Brussels  the  official  USSR  Rocket  and  Earth  Satellito  Program  for  tho 
I0Y.  This  program,  which  was  merely  on  outline,  indicated,  among  other 
things,  that  the  Russians  would  fire  125  meteorological  research  rockets 
from  three  differont  geographical  cones  and  would  establish  an  unspooiflsd 
number  of  artificial  earth  satellites. 

Of  the  numerous  statements  mado  by  various  Soviet  scientists  in  the  Press 
and  on  the  radio  concerning  the  imminent  launching  of  the  flrat  Soviet  satel¬ 
lite  those  by  Academician  A,  N.  Nosmeyanov  were  probably  the  most  pertinent. 

On  June  1,  1957,  Pravda  quoted  Nosmeyanov  as  follows i  "As  a  result  of  many 
years  of  work  by  Soviet  scientists  and  engineers  to  the  present  time,  rooksts 
and  all  tha  necessary  equipment  and  apparatus  have  been  ore a ted  by  means  of  whloh 
the  problem  of  an  artificial  earth  satellite  for  scientific  research  purposes  oan 
be  solved."  A  waek  later,  Nesmoyanov  said  that  "soo.i,  literally  within  tho 
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n ex*;  months,  our  planet  earth  will  acquire  another  satellite....  Tfce 
technical  difficulties  that  stood  in  the  way  of  the  solution  of  this  grand¬ 
iose  task  have  been  overcome  by  our  scientists.  The  apparatus  by  means  of 
which  this  extremely  bold  experiment  can  be  realized  has  already  been 
created. "b 

In  addition  to  these  guarded  statements  by  Hcsmeyanov,  and  those  of 
other  Soviet  scientists,  the  scientific  literature  contains  several  speci¬ 
fic  indications  of  the  forthcoming  iuunching  of  the  first  Soviet  satellite. 
For  exaniple,  a  one-page  announcement  entitled  "On  the  Observation  of  ths 
Artificial  Satellite,"  by  A.  A.  flikhuilov,  ehnirman  of  the  Astronomical 
Council  of  the  USSR  Academy  of  Sciences,  appeared  on  page  one  in  the  astro¬ 
nomical  Journals  AGtronomlchcr.k  11  '.'nlrK uly .or,  flay  l8,  I1/;/,  and  Astronomi- 

chcukll  £hurnnl,  May-June,  19V*  After  a  brief  description  of  what  ob- 

7 

servers  were  to  expect  an  the  r.  uteilltr  panned  overhead,  the  announcement 
concluded  with  the  following  statements: 

"The  Astronomical  Council  of  U.  .■  USSR  Acuueny  of  Sciences 
requests  all  astronomical  organizations,  all  astronomers  of  tho 
Soviet  Union,  and  ali  members  of  Ujc  All-  Union  Astronomical  and 
Geodesic  Society  to  purtit  ipate  iu  U  /oly  in  preparations  for 
the  visual  observations  of  artificial  satellites. 

bKomoo:nol8k:iya  Rravda,  June  j ,  L9l>7  • 

7 

Readers  will  find  a  striding  G.-.inrity  between  this  ucccrlptlon  and 
that  of  the  fljonvntch  program  of*tne  fril  t:.c  nia.n  Astrophynlcnl  Observatory 
at  Cambridge,  fUssnehucetts ,  tl.-*  '.  union  are  described  in 

tho  observatory's  pnllcti.q  for  Vir.al  c  r>n'ii  r:  1  .yen  which  began 

publication  in  Jul j  ,  i.o'c.  bniG  .Till  ‘.:n.  ijc..en  at  irregular  Intervals, 
may  be  found  an  a  center  insert  in  in  -  u-nu.ly  purnd  :  r.y  and  Telescope. 
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"Instructions  and  special  apparatus  for  observation  can  be 
obtained  through  the  Astronomical  Council. 

Two  articles  in  the  Juno,  1957,  issue  of  the  Russian  amateur-radio 
g 

magazine,  Radio,  provide  further  evidence  of  the  iminent  establishment  of 
Sputnik  I.  Hie  articles,  entitled  "Artificial  Earth  Satellites  -  Informa¬ 
tion  for  Radio  Amateurs,"  by  V.  V&khnin  and  "Observations  of  the  Radio  Sig¬ 
nals  from  the  Artificial  Earth  Satellite  and  Rieir  Scientific  Importance, " 
by  A.  Kazantsev,  gave  a  fairly  comprehensive  description  not  only  of  a 
satellite's  orbit  and  how  the  subsequent  appearances  of  a  satellite  can  be 
predicted,  but  also  of  the  satellite's  radio  transmitters,  hov  tbs  80-  and 
bO-megacycle  frequency  signals  are  to  be  used,  and  what  information  about 
the  upper  atmosphere  can  be  derived  from  them. 

Hie  July  and  August  issues  of  Radio  carried  articles  on  hov  to  build  a 
recommended  ahort-vave-railo  receiver  and  a  direction-finding  attachment 

t 

for  tracking  the  Soviet  Sputniko.  Moreover,  to  inform  the  Russian  radio 
amateurs  about  developments  in  the  United  States,  the  July  issue  of  the 
magazine  carried  an  article  based  on  material  taken  from  the  American 
amateur-radio  magazine  Q5T  describing  the  Minltrack  II  system  vbich  would 
permit  radio  amateurs  to  track  American  satellites  vith  comparatively 
inexpensive  equipment.  Hilo  item  was  followed  immediately  by  a  notice 


The  telescopes  uccd  by  ivnbors  of  Russian  Moonvatch  teams,  as  shovn 
in  photographs  in  Prgvdu  and  other  Russian  nc-wcpapcra,  after  the  launching 
of  Sputnik  i,  are  suspiciously  ckiiJir  in  outvnrd  nnpearanco  to  the  design 

described  in  the  Lul let. in  for  Visi.r.l  Observers  of  f.itclliteo . 

.  - 

Radio  Is  an  orpin  ul  the  re  ::  ‘Linistry  of  Co:  uunl cation  and  of  DOSAAF 
(The  All— La  ion  Volunteer  .../ciety  for  the  Promotion  of  the  Army,  Aviation 
and  f!nvy )  and  corrospom' s  *j  thi*  V  :r  ieun  cun  it  car-radio  magazine,  QST,  pub¬ 
lished  by  the  Ae  rienn  :  .  : j  :  .y  h.  ngu.*. 
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in  boldface  type  to  Soviet  radio  amateurs  to  make  preparations  for  tracking 
the  Russian  scientific  earth  satellite?  and  contained  detailed  instructions 
on  now  to  submit  data  on  t.he  signals  received  and  recorded  to  Moskva-- 
Sputnik  lor  reduction  and  analysis  by  the  Institute  of  Radio  Engineering 
and  Electronics-  of  the  USSR  Academy  of  Sciences. 

lhat  the  Soviets  were  in  earnest  about  their  missile  capabilities  and 
space-flight  intentions  became  indubitably  clear  on  August  ?7,  1757,  when 
a  TASS  report  in  Pravda  stated  that  "successful  tests  of  an  interconti¬ 
nental  ballistic  rocket  and  also  explosions  of  nuclear  and  thermonuclear 
weapons  have  been  carried  out  in  conlormity  with  the  pip  :  scientific 
research  work  in  the  USSR." 

There  was  considerable  pro,  ruisticat ion  that  -..he  >  ^iets  would  launch 
a  satellite  on  September  17,  1757,  the  100th  anniversary  of  the  birth  of 
K.  E.  Tsiolkovskii,  the  founder  oj  the  science  of  ;,:;tronautics.  Needless 
to  say,  this  day  was.  the  occa.  i«n  ior  rpe<-che  by  many  leading  scientist, 
both  at  the  HalL  oj  Columns  in  i.ocow  and  at  Peace  Square  in  Kaluga,  a 
small  town  about  loC  kilometers  southwest  of  Moscow,  where  Tsiolkovskii 
had  spent  tiu  greater  part  cl  hij  life.  At  Kaluga  the  Soviets  will  erect 
a  monument  depicting  Tsiolkovskii  in  flowing  cape,  looking  into  the  aky, 
and  standing  on  a  pedestal  in  iront  ol  a  !on>  slender  rocket  poised  in  a 
vertical  takeoff  position. 

The  climax  to  this  chronicl»  .•orurred,  n  course,  on  October  4,  1757, 
when  Sputnik  I  war-  established  *n  its  oifit.  Anprcpr  Lately  «nough,  even 
on  Ihi:  occasion  tn*  lar-sighted  ittc  :io  ;  mentiric  delegat  .ons  strait* 
gicaliy  placed  In  foreign  caritalr.  ..'asi.ingt  n  rlr.y. r.ost  t.  jrjy  delegates 
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In  the  poet-Tsiol knvr.i'it  period  trie  inner,  c  f  H.  K.  T1  khonravov  and 
A.  A.  Chteinfel  'd  a  tend  out  prominently  in  r.pite  of  t.he  Gtalin  ehadow. 

Both  are  capable  and  jirolil'ic  vritrre.  For  Govern.  yearn  the  names  of  pon- 
ular-scienee  writers  B.  V.  Lyapunov  and  M.  V.  Vnsil'ev,  engineers  K. 

A.  Gil'zin  and  Yu.  S.  Khlebtsev^ch,  and  scientist  K.  P.  Stanyukovich  have 
been  appearinG  with  increasing  frequency  ns  the  authors  of  articles  end 
books  on  rocketry  and  space  flight.  More  recently  Soviet  scientists  have 
been  reporting  the  results  of  the<v  researches  not  only  in  the  technical 
Journals  but  al6o  in  the  popular  press,  either  in  the  form  of  interviews 
or  as  nontechnical  essays.  Since  1951  u  monthly  Journal,  Voprosy  Raketnol 
Tekhniki  (Problems  of  Rocket  Technology),  has  been  completely  devoted  to 
translations  and  surveys  of  the  foreign  periodical  literature.  Since  195^ 
the  Institute  of  Scientific  Information  of  the  USSR  Academy  of  Sciences 
has  been  publishing  a  Journal  R  feratlvnyl  Znurnal:  A3tronomlya  1  Oeodesiya 
(Reference  Journal:  Astronomy  and  Geodesy)  v  iich  abstracts,  among  other 
thince,  foreign  and  domestic  publications  in  the  field  of  astronautics. 
Moreover,  the  Soviets  have,  of  course,  their  own  classified  literature, 
which  in  all  probability  is  extremely  interesting. 

Prior  to  1955  Soviet  papers  on  space  flight  followed,  in  general, 
a  fixed  pattern.  They  began  with  an  account  of  the  historical  con¬ 
tributions  made  by  the  early  Russian  astronauts;  next  came  a  discussion 
of  the  results  of  tests  obtained  by  American  and  other  foreign  rocketeers, 
followed  by  a  discourse  on  the  problems  Involved  in  the  launching 
of  a  satellite  vehicle  and  on  the  variety  and  importance  of  the  data 
to  be  obtained  from  an  extraterrestrial  laboratory;  finally,  they  boasted 
about  the  groat  efforts  that  'Viot  scientists  wore  exerting  in  creating  a 
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scientific  6pRce  BtRtion  and  in  making  cosmic  flights  possible  for  peace¬ 
ful  purposes.  It  is  interacting  to  note  that  (except  in  one  or  two  cases) 
aljno6t  no  mention  is  made  of  any  specific  Soviet  developments  or  results. 
Thu6,  for  example,  the  article  on  rocket6  in  the  Pol'shaya  Sovetskaya 
Entslklopediva^1  includes  two  tables  of  rocket  characteristics.  Table  1 
lists  the  characteristics  of  some  liquid-fuel  rockets,  including  the  German 
A-4  (V-2)  and  the  Wasserfnll,  the  U.S.  Viking  No.  9  and  the  Nike,  the 
French  Veronique,  am.  the  U.  C.  two-stage  Bumper  (V-P  pluB  Wac  Corporal) 
rocket.  But  no  Russian  rockets.  Table  2  gives  the  characterl sties  of 
some  rocket  missiles,  including  tn<  German  Rhelnbote  and  a  78-millimeter 

fragmentation  shell,  and  the  U.  S.  Mighty  Mousi  nnd  Sparrow  missiles. 

IP 

Again,  no  Russian  missiles. 

In  recent  years  Soviet  papers  on  astronautics  have  become  more  and 
more  specialized,  dealing  with  suon  topics  as  chemical  and  nuclear  rocket 
engines,  radio  guidance,  ire  teoric  impnets,  weightlessness,  and  orbit  cal¬ 
culations,  as  well  as  with  problems  to  be  investigated  during  the  Inter¬ 
national  Geophysical  Year.  Their  tone  has  been  somewhat  conciliatory  to 
the  West,  and  the  Jibes  at  the  capitalist  ccuitrics,  ever  present  in  the 
earlier  papers,  are  conspicuously  accent. 

Articles  on  the  problems  of  araronuutlcs  by  topnotch  Soviet  scientists 
and  technologists  began  to  appear  In  the  official,  6erious  scientific 
publications  of  the  USSR  Academy  of  Sciences  In  Ifjh.  Typical  of  such 
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articles  are  .Shternfed 'd ' o  "Problems  of  Cosmic  Flight,"  published  in  Priroda 
in  December,  1951*,  which  is  primarily  an  exposition  on  flight  trajectories 
from  the  earth  to  the  moon,  Mars,  Venus,  and  Mercury j  Academician  V.  0. 
Fesenkov's  The  Problems  of  Astronautics,"  which  appeared  in  Priroda  in 
June,  1955 ,  and  which  was  written  from  the  point  of  view  of  an  astro¬ 
physicist  who  touches  on  the  possibility  of  using  atomic  energy  as  a  source 
of  power  for  space  travelj  and  Contemporary  Problems  of  Cosmic  Flights, " 
by  A.  G.  Karpenko  and  G.  A.  Skuridan,  published  In  Vestnik  Akademii  Nauk 
SSSH,  in  September,  1955-  The  last  article  is  a  comprehensive  survey  of 
the  state-of-the-art  gleaned  largely  from  papers  presented  at  the  Fifth  and 
Blxth  International  Astronautlcal  Congresses.  It  concludes,  significantly, 
vith  the  following  statements: 

"Together  with  the  utilization  of  atomic  energy  for  peaceful 
purposes  and  the  development  of  the  technology  of  semiconductors 
and  new  computing  machines,  the  problem  of  Interplanetary  comsunl— 
cations  belongs  with  those  problems  which  will  open  to  mankind 
great  areas  of  scientific  cognition  and  the  conquest  of  nature. 

"The  lrqportonce  of  this  problem  was  clearly  described  by 
Academician  P.  L.  Kapitsa,  a  member  of  the  Commission  on  Inter¬ 
planetary  Communications :  .  .  If  in  any  branch  of  knowledge 

the  possibilities  of  penetrating  a  new,  virgin  field  of  Investi¬ 
gation  are  opening,  then  it  must  be  done  without  fail,  because 
the  history  cf  science  teacher,  tnnt .  as  a  rule,  it  lr  precisely 
this  penetration  of  new  fields  that  *e.ulr  the  discovery  of 
those  very  important  phe.u  me.ua  f  nut  ir"  vn;-h  n;st  significantly 
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viden  the  paths  of  the  development  of  human  culture...'" 

ltoe  Russian  technical  literature  of  recent  years  gives  abundant  evi¬ 
dence  of  continued  progress  in  the  various  disciplines  associated  vlth 
space  flight.  One  of  the  most  important  pieces  of  evidence  vas  the  publi¬ 
cation  a  fev  years  ago  of  tables  of  thermodynamic  properties,  ranging  from 
290°K  to  5000°K,  of  such  chemical  species  as  Fg,  HF,  CH,  CHg,  CHy  and  Cg. 
Has  first  tvo  indicate  an  interest  in  fluorine  as  an  oxidant  In  choalcaJU- 
rocket  propellant  systems,  and  the  latter  four,  an  interost  in  hydrocarbons 
as  possible  propellants  in  nuclear  rockets. 

The  subject  of  nuclear-povcred  rockets  is  treated  by  K.  P.  Stanyukorich 
In  an  article  entitled  "Problems  of  Interplanetary  Flights,"  which  appeared 
In  the  August  10,  1954,  issue  of  Krasnaya  Zvezda,  and  in  a  slightly  more 
expanded  fora  as  a  paper  entitled  "Rockets  for  Interplanetary  Flights"  in 
the  book,  Problemy  Ispol '  zovaniya  Atomnol  Energll  (Problems  of  Utilizing 
Atonic  Energy),  published  in  1956.  Diagrams  of  nucleai>-powered  turbojet, 
ramjet,  and  rocket  engines  illustrate  0.  Nesterenko's  article,  "Ifce  Atomic 
Airplane  of  the  Future,"  published  in  Kryl'ya  Rodlny  in  January,  1956, 
while  R.  0.  Perel’aan's  article,  "Atomic  Engines,'  in  the  January,  1956, 
Issue  of  Nauka  1  Zhlzn1 ,  Includes  a  sketch  of  a  six-stage  cosmic  rocket  In 
which  the  first  stage  is  powered  by  a  liquid-rocket  engine,  the  second 
stage  by  a  ramjet  engine,  the  third  stage  by  an  atomic-rocket  engine,  and 
the  three  final  stages  by  liquid-rocket  engines. 

In  celebrating  its  125th  anniversary  in  1955  >  the  f-toscov  Higher 
Technical  College,  which  is  also  known  as  the  Bauman  Institute  and  is  the 
Russian  counterpart  of  tne  Massachusetts  Institute  of  Technology  or 
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California  Institute  of  Teclmology,  published  u  collection  of  nineteen 
papers  on  theoretical  mechanics,  several  of  w.iich  had  direct  application* 
to  space  flight.  One  that  is  particularly  relevant  was  written  by 
V.  F.  Krotov  and  is  entitled  "Calculation  of  the  Optimum  Trajectory  for 
the  Transition  of  a  Rocket  to  a  Given  Circular  Trajectory  around  the 
Forth. " 

Rocket  guidance  has  been  discussed  by  a  number  of  Russian  experts, 
notably  by  I.  Kucherov  In  an  article  entitled  ’Radio-guided  Rockets,” 
published  in  Radio  in  Au/aist,  1955,  and  by  YU.  S.  Khlebtsevich,  who  wrote 
•veral  articles  on  rocket  flights  to  the  moon,  tttrs,  and  Venus. 

Some  highly  Interesting  and  original  Ideas  have  appeared  in  recent 
articles  In  Russian  popular  scientific  literature.  One  article  propose* 
worldwide  television  broadcasting  by  means  of  three  earth  satellites 
symmetrically  spaced  in  an  equatorial  orbit  at  an  altitude  of  55,800 
kilometers.  Needless  to  say,  the  author  discretely  avoids  mentioning  the 
military  significance  of  such  a  system.  Another  article  suggests  the  use 
of  earth  satellites  for  the  experimental  verification  of  the  general  theory 
of  relativity.  This  article,  written  by  V.  L.  Ginzburg,  is  a  very  lucid 
piece  of  nontechnical  scientific  writing  on  a  subject  that  is  generally 
considered  too  abstruse  for  the  layman  to  understand.  Ilie  study  of  the 
biological,  problems  of  interplanetary  flight  continues  to  be  the  subject  of 
considerable  discussion  and  Investigation. 

Ihe  two  general  subjects  that  have  'lived  the  most  attention  insofar 
as  the  Soviet  preca  ia  concerned  arc  the  artificial  •>  irth  satellite  and 
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rocket  flight  to  the  moon.  Prior  to  Sputnik  I‘b  establishment  in  orbit, 
the  following  scientists  wrote  papers  on  the  problems  associated  with  Arti¬ 
ficial  earth  satellites:  K.  P.  Stonyukovich,  "Artificial  Earth  Satellite," 
Krasnaya  Zvezda,  August  7,  1955;  A.  0.  Karpenko,  "Cosmic  Laboratory," 
Moakovskaya  Pravda,  August  14,  1955;  G.  I-  Pokrovskli,  "Artificial  Barth 
Satellite,"  Itvoatlya,  August  19,  1955;  L.  I-  Sedov,  "On  Flights  Into 
Space,"  Pravda,  September  26,  1955;  And  A.  N.  Nesmeyanov,  "The  Problem  of 
Creating  an  Artificial  Barth  Satellite,"  Pravda,  June  1,  1957-  The  first 
four  articles  were  prompted  largely  by  the  Whits  House  announcement  of 
July  29,  1955*  vhlle  Nesmeyanov's  article  was  a  harbinger  of  Sputnik  I. 

In  the  Soviet  literature  there  are  repeated  references  to  moon-rocket 
projects.  For  example,  in  an  artlclo  entitled  "Flight  to  the  Nx>n, "  pub¬ 
lished  In  Plonerskaya  Pravda  on  October  2,  1951;  M.  K.  Tikhonravov,  Corres¬ 
ponding  Member  of  the  Academy  of  Artillery  Sciences,  stated  that  according 
to  engineering  calculations  two  men  could  fly  around  the  moon  and  baek  to 
ecrth  in  a  rocket  ship  weighing  approximately  1000  tons.  Such  a  ship  must 
have  a  velocity  of  about  11.1  kilometers  per  second.  If  an  artificial 
earth  satellite  were  available,  then  it  would  be  possible  to  send  a  much 
smaller  space  ship  -  one  weighing  not  more  than  100  tons  and  haring  a 
velocity  of  5.5  kilometers  per  second  -  from  the  satellite  to  the  SK>on. 

According  to  a  German  Prose  Agency  report,  the  Soviet  newspaper 
Kraenll  Flot  (Red  Fleet)  for  October  12,  1951;  asserted  that  a  moon  rocket 
had  already  been  designed  in  the  Soviet  Union.  It  was  said  to  be  60  meters 
long,  to  have  a  maximum  diameter  of  15  meters,  a  weight  of  1000  tons, 
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and  20  motors  with  a  total  power  of  350  million  horsepower.  Heins  H. 
Kolle  of  Stuttgart's  Gosellschaf t  fur  Wei traumfor3Chung  evaluated  those 
data  in  an  article  entitled  "Wird  in  der  Sowjet-Union  eine  Mondrakete 
gebaut?"  in  Weltraumfahrt,  January,  1952.  He  concluded  that  in  the 
optimum  case  a  manned  rocket  for  at  best  a  two-man  crew  and  a  single 
circumnavlga  ion  of  the  moon  with  subsequent  return  to  the  earth  still 
lies  too  close  to  the  outermost  limit  of  present  attainments. 

"Even  the  unmanned  moon  messenger  would  require  immense 
technical  effort.  The  practical  result  would  be  trifling  in 
comparison.  On  the  other  hand,  the  undertaking  could  be  used 
psychologically  and  Dropaganda-wise,  since  successful  execution 
and  the  corresponding  accompanying  fanfaro  would  obviously 
demonstrate  that  Soviet  long-range  rockets  would  just  as  well 
reach  any  point  on  the  earth's  surface." 


Professor  K.  P.  Stanyukovich,  a  man  of  many  interests  and  of  prolifie 
pen,  has  made  several  contributions  in  this  field.  His  article  "Trip  to  the 
Moon:  Fantasy  and  Reality"  in  the  bnrli ah-language  propaganda  Journal  Newsi 
A  Soviet  Review  of  World  Events,  lor  Juno  1,  195h,  is  more  polemic  than 
scientific.  His  article  "Rendezvous  with  Mars"  in  the  same  journal  for 
October  16,  1956,  is  not  quite  so  belligerent  toward  the  United  States.  In 
this  later  article  he  predicts  fllchts  to  oho  noon  In  five  to  ten  years  and 
to  Mars  within  fifteen  years,  the  latter  being  accomplished  not  with 
chemical  fuels  but  with  nuclear  fuels. 

Perhaps  the  most  widely  publicized  moon -racket  project  in  the  Soviet 
Union  is  that  pro :osed  by  Yu|  finish  tsevich,  wldch  made  its  first 
appearance  In  an  article  entitled  "  .n  *.h*  Way  to  the  :  tars"  In  Tekhnlka- 
Molodezhl  in  July,  I'h-.j  later  it  was  rublishel  in  an  «;Xi  anied 
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form  as  "The  Road  Into  the  Cosmos"  In  the  November,  1955,  issue  of 

Nauka  1  Zhisn',  Khlebtsevich  suggests  landing  a  mobile  "tankette- 

laboratory'.'  on  the  Moon.  The  tankette,  which  would  weigh  not  more  than 

a  few  hundred  kilograms  and  would  be  radio  controlled  from  the  earth, 

would  explore  the  surface  of  the  moon  and  report  its  findings  back  to 
12 

earth.  Information  so  obtained  would  make  possible  tho  next  stage— 
the  mastery  of  the  moon  by  man  in  the  next  five  to  ten  years. 

In  February,  1957,  the  Soviet  press  gave  considerable  publielty  to  a 
epage-flitfit  project  headed  by  Professor  0.  A.  Chebotarev  at  the  Institute 
of  Theoretical  Astronomy  in  Leningrad.  According  to  Chebotarev's  calcula¬ 
tions  It  Is  possible,  with  the  expenditure  of  only  16  tons  of  propellant, 
to  launch  a  rocket  vehicle  weighing  50  to  100  kilograms  with  an  Initial 
velocity  of  11  kilometers  per  second  In  an  elliptical  orbit  around  the 
moon.  Flying  solely  under  gravitational  forces  the  vehicle  would  round 
the  moon  at  a  distance  of  30,000  kilometers  and  return  to  tho  earth  in 
236  hours,  after  covering  a  total  nath  length  of  about  one  million 
kilometers. 

One  of  the  most  startling  disclosures  in  connection  with  Soviet  spaoe- 
flight  activities  Is  the  pap4r  entitled  "Soma  Questions  on  the  Dynamios 
of  Flight  to  the  Moon"  by  V.  A.  Egorov  of  the  Steklov  Mathematics 
Institute  in  Moscow,  This  paper  is  a  summary  of  a  systematic  investigation 
undertaken  from  1953  to  1955  to  find  satisfactory 


This  project  has  been  made  the  subject  of  a  Russian  popular-science 
short  film— of  the  V.'alt  Disney  type,  but  much  inferior — and  is  No,  15  in 
a  series  generally  entitled  "Science  and  Technology,"  Since  tho  advont 
of  Sputnik  I,  the  film  ha^  been  shown  in  mo/le  theaters  throughout  the 
United  States. 
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solutions  for  the  fundamental  problems  in  the  theory  of  flight  to  the 
moon:  specifically,  the  problem  of* the  form  and  classification  of  un- 
povered  trajectories,  of  the  possibility  of  periodic  circumflight  of  the 
moon  and  the  earth,  and  of  hitting  the  moon.  The  paper  al60  deals  with  the 
particularly  important  question  of  the  effect  of  the  dispersion  of  Initial 
data  on  the  realization  of  hitting  or  circumflight .  More  than  600  trajee— 
torles  were  calculated  by  means  of  electronic  computers  and  were  classified 
as  bits,  circumfl'ghts,  or  afflights  (that  is,  approach  trajectories  which 
do  not  encompass  the  moon  hut  allow  one  to  see  everything  on  its  opposite 
side  and  to  ricurn  to  earth).  This  investigation  is  quite  similar  to 
studies  of  the  general  trajectories  of  a  body  in  the  earth-moon  system  that 
are  being  conducted  in  this  country.  The  over-all  results  of  the  studies 
are  in  substantial  agreement .  Specific  numerical  comparisons  car.  now  be 
made,  since  the  complete  report  is  available. 

WHAT  THE  SPUTNIKS  MEAN 

Two  facts  are  obvious  from  the  successful  launchings  of  Sputniks  X  and 
II:  First,  there  is  no  doubt  that  Russia  has  von  a  tremendous  propaganda 
victory.  Second,  Russia  unquestionably  possesses  rocket  systems  of  proven 
operational  reliability. 

81nce  the  Russ4ans  did  not  indicate  beforehand  what  orbital  elements 
they  were  striving  to  obtain  for  their  scientific  satellites,  it  is  impos¬ 
sible  to  determine  the  guidance  accuracy  of  their  rocket  systems.  Suffice 
it  to  say  that  the  Russians  have  propulsion  and  guidance  capabilities  of 
placing  half-ton  packages  in  orbit. 

Nor  have  the  Russians  indicated  the  clvaracteristics  of  the  indivinual 
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rockets  in  the  systems  used  to  launch  the  satellites.  It  would  not  be 
difficult,  however,  to  construct  rocket  systems  capable  of  placing 
Sputnik  I  and  II  payloads  in  orbit  on  the  I'asis  of  known  information, 
that  is,  by  using  first-  and  second-ntage  booster  rockets  having  120- 
and  135-metric-ton-thrust  engines,  respectively,  and  a  third-stage  rocket 
of  the  Wasserfall  type  which  the  Russians  are  known  to  have  had  under 
development . 

That  the  Soviets  might  have  been  prodigal  with  their  oropuleive  power 
in  launching  the  SputnlkB  seems  to  follow  from  a  statement  made  by  Yu.  A. 

I 

Pobedonostsev  in  Soviet  Weekly  f<r  October  10,  1957*  in  describing  the 
launching  of  Sputnik  I:  "When  the  first  stage  engines  stop,  after  one 
or  two  minutes,  the  whole  first  stage  of  the  rocke  ;  falls  &\*y,  and  the 
second  stage  engines  start,  bringing  the  now  smaller  rocket  up  to  a  speed 
of  between  11,000  and  12,500  mile 6  per  hour.  From  then  on  the  rocket- 
travels  by  inertia,  and  as  it  rises  higher  so  its  course  flattens  until 
it  is  flying  parallel  with  the  earth  below.  By  that  time,  the  rocket  is 
more  than  6000  miles  away  from  where  it  started.  It  Is  at  this  point  that 
the  third  stage  engine  cutB  in,  and  brings  the  satellite's  speed  up  to  its 
final  figure  of  well  over  17,000  miles  per  hour." 

t 

It  is  obvious  that  the  Soviets,  in  their  struggle  for  world  domination, 
are  applying  their  sledge-hammer  technique  not  only  to  terrestrial  affairs 
but  also  to  the  conquest  of  cosmic  space.  Heretofore,  trying  to  follow  the 
maneuvers  of  the  Soviet  scientific  bear  was  like  trying  to  decide  the  out¬ 
come  of  Frank  Stockton's  classic  short  story  "The  Lady  or  the  Tiger?" 


Not  any  more.* 


